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Outline

1 New Directions (from Retreat 2005)

= Bringing the RHIC online model to the AGS environment
= Adding a closed orbit to the RHIC online model

: 1

1 2005-2006 Development
= Consolidation of the AGS and RHIC off-line modeling environments
» Development and benchmark of the OrbitCalc library for the tune-shift
prediction and correction
= Extensions

: 1

1 Next Step
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AGS and RHIC Models
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AGS MAD-X Design Model

K.Brown, V. Schoefer, N.Tsoupas

The MAD-X consolidated version has been developed by merging several previous AGS
models and dimded into the following parts which are avallable from the
foperationsfapp _storefAgshodelPlayermads directory:

* xags conversions - polynomial expansions and other expressions required for
conwverting from current to feld quantities as required by MAT-X

¢ xagsrhends no klk?2 - AGE main dipoles represented by the MATD - rbends
without K1 and K2 parameters to faciitate the MAT-5XF interface

* xags lattice - AGS bare lathice

* xzags thends add klkl - man dipole E1 and E2 walues added wath the select
cotnand

+ xags bumps - bumps

+ xags.injquads 10 - quads compensating the imyection optics with 10% snake

+ it ags mads - main script with the A% bare inyection lathice. It combines
xags. conversions, Zags rbhends no klkd, zags lathce, and zags rhends add klk
files

* ext ags mads - math script with the AGS bare extraction lattice. It combines
xags. cotversions, xags rbends no klk2, zags lathce, and zags rbends add klk2
files

+ 11y quads 10 nobump mads - main script wath the 4G5 bare injection lattice and
cotnpensation quads

N.Malitsky. Model update and progress RHIC Retreat 2006 , July 10-12, 2006 -4-



AGS MADX-offline model interface
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AGS Difference Orbit Display and Control

The intersection point of AGS orbit data and model predictions.

| EngsMndelPlayer EngsMudelPlayer - |EI|1|
Drhit
= H Carrectors I W Carrectors | Beam | BLW Correctars |
Load 15t Ags Orhit..
g Name | 1A] | KLOfrad] |
Load 2nd ags Orhit...
g 0 RS 1 |dhcaoz 0 0
Clear Ags Orhit... Aodel 2 |dhcaod 0 0
; 3 |dhcalz 0 0
Load 1st Maodel Orhit...
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Subtract Orhits. .. T - -
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Modeling AGS Flattop
L. Ahrens, M. Bali, K. Brown, S. Vincent, ....

|
: E | Conditions:
2 omg « Live machine settings.
3 « Dif. orbit with single
: e corrector kick (C08)
e « Snakes = drifts.
: Flattop Tune Plot
o Cois Results:
8016 |4 » Good orbit agreement.
jows | sou « Large tune difference
o = wox| (model-measured)
B 5 ] AU gOx = -0.03
: 8.906 - ony = 0.01
S R _ « UAL agrees with MAD-X
8.9 ‘ ‘ ‘ to ~1.5e-3.
8.74 8.75 8.76 8.77 8.78
Qx
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Effects of the cold snake on the injection optics

0.004 -

Q Orbit offset: ] =
Example of orbit through a partial helical ‘ 0
Snake of the AGS type . sual \
A.Luccio. C-AD/#128 December 2003 .
EgsModelPlayer = =1ol =

U Focusing [Twiss, m |

Lattice functions of = U\

the composite injection lattice E

including: R R

snake and compensation quads Mg‘ |

E.Courant, N.Tsoupas

%=9.49519,y=3.36572 o
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Cold Snake Bump Optimization
N. Tsoupas

0 AGS bump optimization is based on N.Tsoupas’ scenario and reuses
the levmar library (a C++ version of he MAD Imdif optimization
approach) which has already been successfully employed in the RHIC

MAD Lattice

bare machine +
compensation

: i ) quads
online model environment for 3* matching.
" File
| Alfredo’s
| Orbit, [m]
| |orbit, fm | Model @ | snake
of l
i Bump Builder
| -0005—
C based on levmar
i - Horizontal
l -0.01 - ertical
- _ioix
oot :_ I Correctors |
I Narme | nitial Final [unit |
: 1 CEMET ¥ 0 0.000610847|m
— Z CEMET ®° 0 0.000609724 rad
-0.02 __ i Residual ¥ 0 1.56239e-05m
B | | | | | | 4 A16 1 0 J2.09:
30 40 50 60 70 80 ) 20 | L meiie
i] BZ | 0 -11.9491
=854173,y=-0.0164711 Set | Match
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Injection difference orbit after increasing the snake bump by 10%

JRI=TE
|
A g |
%_ BLW AGS settings Model
| A16, [A] -20.25 -32
*=01.9031,y=-0.00247557 AZO, [A] 36.03 28
B2, [A] 10.96 12

Model:

» Compensation
guads = machine
settings.

* BLW currents =
10% of machine
settings

» Snake = matrix.

Questions:

» VVertical orbit

» Difference between
machine and model

BLW currents
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RHIC online-offline model interface
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* after adding tune shifts from the dipole b2 components
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OrbitCalc Library

V. Ptitsyn

OrbitCalc is a collection of closed orbit algorithms encapsulated from the RhicOrbitDisplay
application for reusing and extending by different applications (Sequencer, etc.)

Description :
Here are the classes, structs, unions and imnterfaces with bnef descrptions:
OrbitCalc:: Corrector Crbit correctar
Structure
OrhitCale:: CorrectorSet Sef af orbit correctors
OrbitCale:: CorrStruct Vectar af structures With carrectar parametars
OrhitCalc: :TPBump Bagic class af the [F orbif bump schemes .
OrbitCale:: IPCorrectionNames  Container with fEeessaction swammag i RhicOrbitMan i
OrhitCalc:: Monitor Crbit monitor Orbit Cz orrection i Rhic Orbit |
OrbitCale: : MonitorSet wet af monitars e e PR L PP TR |
OrbitCale:: OrbitCorrection Abstract basic cfczsL_h,BeSt Sorrectors ectfian approaches
array of
OrbitCale:: OrbitData Orbit —Sliding Bumps YO Three Bump Orbit Data
OrhitCale: : SlidingBumps Habal sliding bumpscoprgetion approdch / \ ?
OrbitCale:: ThreeB Loval three-b k n
A eenip el IP Bump = » Corrector Set 4-9?%:59”!@[%-- Monitor Set
OrbitCale:: Twiss Container with TWiss poy<arReiers ¢set of orbit ¢ set of
Corrector Monitor
IP Pos Bump —l l’
P Angle Bump Twiss « — from OptiCale
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Calculating the tune shift with the RhicModelPlayer

Scenario:;

1.  RhicModelPlayer: loads a model from OptiCalc, loads correctors and
calculates tunes (+ Twiss functions) with respect to the closed orbit

2. RhicOrbitDisplay: makes a bump
3.  RhicModelPlayer: loads new correctors, calculate tune shift and

compares with the measured data.

=10l x]
Lattice Propagator OptiCalc  Correctors | |
___ Clear...
Toals Al Load 1st..
IO Iy neters |
ETune Fitting | Load Znd...
ter YWalue
Beam Set Diff..
F-Freprocessing —TrrerreE 28.6657

ver, fune 236513
hor. quadrupoles

Cirhit

F-Animated Graphics
L_pprd TET ] 4 |ver. quadrupoles
.=

Setup | RBun| Fause| Continue| Stop

==

4
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Qx=2/3 correction
J.Bengtsson, Y. Luo

=

_1_
|

h11001:
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h100g0
h100z0
h10z00
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Electron Beam Disruption Simulations in eRHIC
Y. Hao & V.Ptitsyn

e s e e Beam-Beam Model
o (E)_4@ 1—exp[—r2/<2crf)](x]
e E - 2
£ of E, ) 27z, r y
o1sf QProton: Strong Beam
R transverse plane: Round Gaussian beam
rms size: 50 microns
Effect of the proton bunch on the electron longitudinal plane: Gaussian Beam,
distribution (horizontal plane) rms length 20cm,
| ‘mlﬁ Entries - 100000 SI|Ced
oy sacerr | [ O Electron: Weak Beam
o e rms size: 50 microns
i o ™ Next step is to study the electrons’
- collective effect on protons using
03E strong(electron)—weak(proton) model
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Next Step

 RHIC OrbitCalc applications

» Merging the RhicOrbitDisplay application with the OrbitCalc library and
extensions

« Automating the orbit correction before cogging by extending the RHIC
Sequencer with the OrbitCalc-based application.

J AGS Extraction model

* Refining the AGS extraction model (gradients, etc) and horizontal and
vertical optics based on the orbit response matrix (ORM) measurements.

 AGS Injection model

* Reconsidering the cold snake bump optimization based on the analysis
of snake models calculated with the different initial orbits.

 Refining the AGS injection vertical optics based on the orbit response
matrix (ORM) measurements.
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A beam line model for the AtR line
N.Tsoupas

Finalize the AtR “BPM Application”

» The measured values of Xcod and Ycod, as derived from the
difference of two particular beam trajectories at the location of
the BPM’s, will be compared to the corresponding values
calculated by the online model of the AtR line.

= Using the online model of the AtR line, the orbit correction
algorithm of the BPM application should be made functional to
correct the AtR orbit.

d“Connect” the AtR line with AGS

= Using the online AGS model, calculate the beam parameters at
the beginning of the AtR line. These beam parameters should be
compared with the experimentally measured beam parameters
using the “Flag application” of the AtR line.
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